Decreased expression of glutamate transporters in astrocytes after human traumatic brain injury.
The primary mechanism for eliminating synaptically released glutamate is uptake by astrocytes. In the present study, we examined whether traumatic brain injury (TBI) affects the cellular expression of glutamate transporters EAAT1 and EAAT2. Morphometrical immunohistochemical analysis demonstrated a predominant expression of EAAT1 and EAAT2 in astrocytes of normal human neocortex (n = 10). Following traumatic injury of human brain (n = 55), the number of EAAT2-positive cells was decreased for a prolonged survival period within the traumatized neocortex and the pericontusional region. GFAP-positive astrocytes decreased in number within the first 24 h. Thereafter, the number of GFAP-positive astrocytes increased again, indicating formation of reactive gliosis. Double immunofluorescence examinations revealed a reduction in absolute numbers of GFAP-positive astrocytes coexpressing EAAT1 or EAAT2 at survival times up to 7 days. In addition, the relative fractions of astrocytes coexpressing glutamate transporters decreased following TBI. We conclude that the posttraumatic reduction in cellular EAAT 1 and EAAT2 expression is predominantly due to degeneration of astrocytes and to downregulation in surviving astrocytes. Our results support the view that reduced glutamate uptake by astrocytes contributes to posttraumatic elevation of extracellular glutamate in humans.